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Synopsis ....................................

Factors associated with undernutrition were inves-
tigated in a broad community-based sample of 457

homeless adults (344 men and 113 women) who were
interviewed and examined in a variety of settings
during the summer of 1985. Latent variables repre-
senting drug use, alcohol use, a stereotyped homeless
appearance, mental illness, poor physical health
status, and measured variables of age, sex, income,
and number of free food sources were used as
predictors of undernutrition. Undernutrition was
indicated with three anthropometric measures
(weight, triceps skinfold, and upper arm muscle area
in the lowest 15th percentile) and one observational
measure.

Thirty-three percent of the sample was under-
nourished as defined by at least one of the
anthropometric measures. Undernutrition was signifi-
cantly associated with more drug use, fewer free food
sources, less income, and male sex. The findings
identify persons at risk for undernutrition and suggest
programs to alleviate their hunger, including in-
creased funding for food stamps and other income
supports, more free food sources such as shelters and
souplines, and drug treatment programs.

HOMELESSNESS is a serious and growing problem
in the United States today. Homeless persons are
challenged daily to fulfill their basic need for food in
order to survive (1-5). Their nutrition problems are
of concern because protein energy malnutrition and
micro-nutrient and vitamin deficiency can cause or
aggravate other physical signs and symptoms (1,6-9).
The homeless are an at-risk population for nutritional
problems, and yet they are likely to be excluded from
national health and nutrition surveys because they are
not accessible with conventional sampling methods
(10).

Studies report that 20 to 44 percent of the home-
less are malnourished, lacking in vitamins and
minerals, and 32 percent are underweight (11-14).
More than one-third of homeless adults go without
eating at least one day a week, and when they do eat,
they eat half the amount of food recommended by the
U.S. Department of Agriculture (15). Further, the diet
of the homeless in general, as well as those who live
in shelters and cheap hotels, often is not balanced or

of good quality (3,6,8,11,12,15-20). The low quantity
or quality of meals may be due to the inability of
these people to afford high-quality food
(1,3,4,9,17,21) and their lack of access to cooking or
food storage facilities, resulting in a reliance on
ready-prepared foods, fast food restaurants (19,22),
garbage cans (16,22), and a dependence on the often
infrequent meal schedules of free sources of food
such as emergency shelters, soup kitchens, or drop-in
centers (3,16,20,22). Nearly two-thirds of soup
kitchens serve only one meal a day (23). Almost half
of the shelters that serve meals serve only two meals
a day (23), and many serve only one meal a day (9).
Given the extremely limited finances of the homeless,
obtaining high-quality food may not be as important a
priority as fulfilling their other overwhelming needs
(for shelter and employment, for example) (22,24).

Other possible related explanations for malnutrition
among the homeless are alcoholism, drug abuse,
mental illness-especially severe depression-and
physical illness (6,11,13,15-17,20,25). Findings on
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the effect of the demographic characteristics of age,
ethnicity, and length of homelessness on nutritional
status have not been consistent (3,12-14). However,
homeless women are more likely than homeless men
to be both malnourished and obese (11,13).
Most of this research on the nutritional status of

the homeless was potentially biased (17,26). First,
many of the past studies were based on samples from
medical clinics for the homeless (12,13,27), or from
emergency shelters or souplines (28), or cheap hotels.
Only a few studies have been based on broad com-
munity-based samples of homeless persons contacted
in many different settings (14-16,22). Further, with
the exception of a few studies (8,11,12,19,20,22,29-
31), most of the previous work on the nutritional
status of the homeless has been based on self-reports
rather than objective measures of undernutrition and
has not included multivariate analyses.

This study fills a gap in the literature because it is
designed to assess, in a multivariate fashion, factors
that are independently associated with undernutrition
in a broad community-based sample of homeless
adults, using self-reports, observations by trained
interviewers, and objective measures. Knowledge
about variables that have important associations with
undernutrition among the homeless would be useful
for those targeting nutritional medical interventions
and social service assistance to those most in need
and most at risk.

Methods

Subjects. In the summer of 1985, a community-based
survey of 529 homeless men and women was
conducted in Los Angeles County in 19 sites where
homeless persons tended to congregate. These sites
included emergency shelters, a parking lot, parks, a
shopping mall, a large beach area, soup kitchens,
food distribution centers, and job referral-social
service assistance centers. To eliminate interviewer
bias in sampling, every person present in each site
was systematically approached. Those who met the
definition of homelessness were included in the
study. The definition of a homeless person was based
on that of Roth and Bean, published in 1986 (32).
The definition included a person who had spent the
preceding night in an emergency shelter; the out-
doors; any space not designed for shelter; or a hotel,
motel, or home of a relative or friend and was un-
certain whether he or she could continue to live there
for at least the next 60 days. Moreover, the person
stated that they had no permanent house or apartment
to which he or she could go. The principal in-
vestigator (L.G.), a physician, and six trained medical

students collected data in face-to-face interviews,
observed mental health status, and made an-
thropometric assessments.

Analyses. To establish a model to predict undernutri-
tion with a large set of correlated cross-sectional data,
we used the technique of covariance structure
modeling with latent variables. We hypothesized that
physical health status, drug use, alcohol use, a
stereotyped homeless appearance, mental illness,
income, sex, and number of free food sources would
be associated with nutritional status among homeless
adults.

All latent variable analyses were performed using
the EQS structural equations modeling (SEM) pro-
gram (33). (See Bentler and Stein [34] for a recent
review of the use of SEM in medical research.)
Structural equation modeling with latent variables
was chosen as the method of data analysis since we
had several indicators of undernutrition and other
domains of interest that no doubt suffered from some
degree of measurement error. The latent variables
capture the shared variance and underlying relation-
ships among their various indicators. Latent variables
are, by definition, statistically error-free constructs
(34).
The model used in this study hypothesizes six

latent variables-one variable that reflects nutritional
status and five predictor variables possibly associated
with nutritional status: drug use, alcohol use, a
stereotyped homeless appearance, mental illness, and
health status. In addition, we also include sex,
income, age, and number of free food sources as
single-item independent variables.

Initially, undernutrition was predicted by drug use,
alcohol use, stereotyped homeless appearance, mental
illness, age, sex, income, and free food sources.
Nonsignificant regression paths and covariances were
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Food sources of 457 homeless adults in Los Angeles, past
week

Food soure Percnt

Free sources:'
Soupline ..................................... 53
Mission, shelter ............................... 51
Friend ..................................... 47
Food pantry .................................. 34
Garbage can ................................. 18
Relative ...................................... 13

Number of free sources:
None ..................................... 6
One ..................................... 30
Two ...................................... 28
Three ..................................... 21
Four ..................................... 11
Five to six ............ ....................... 4

Other sources:'
Restaurant ................................... 52
Vending machine ............................. 20
Store ..................................... 67

'Numbers total more than 100 percent because rspondents could have used
more than 1 food source during the past week.

dropped gradually until a final model emerged with
no remaining nonsignificant paths.

Latent variable measures.

Drug use. Four distinct drug indicators wre used;
all were based on use of drugs during the previous
month.

1. Use of marijuana and hashish was summed to
create a cannabis indicator.

2. Use of downers, valium, codeine, demerol,
librium, morphine, sleeping pills, quaaludes, and
heroin was summed to create a dampeners indicator.

3. Use of speed, uppers, cocaine, ecstasy, and
phencyclidine (PCP) was summed for an enhancers
indicator.

4. Use of psychedelic-hallucinogenic drugs was the
sum of dimethyl-tryptamine (dmt), mescaline, peyote,
mushrooms, and lysergic acid diethylamide (LSD).

Alcohol use. Three indicators were developed that
reflected frequency, quantity, and problem alcohol
use (35). Frequency was assessed by two questions:
whether the participant had used alcohol within the
last month and how often he or she had used alcohol
within the past 12 months on a 9-point scale that
ranged from everyday to no use. Quantity was
assessed by amount of wine, beer, and liquor usually
consumed in a day. Problem use was a sum of re-
sponses to the 4-item CAGE alcoholism scale (36),
reporting the "DTs," whether he or she had any

hospitalizations for alcohol problems, and whether he
or she had arrests or were ever held at a police
station for alcohol-related behaviors.

Stereotyped homeless appearance. After the inter-
view, the interviewer subjectively rated the person on
a number of characteristics often found among the
homeless. Three items were used as indicators: (a)
whether he or she was carrying bags of clothes or
belongings (an individual item); (b) a shabby ap-
pearance due to torn or dirty clothes (2 items); and
(c) a dirty appearance due to matted hair, a dirty face,
dirty skin, dirty fingernails, or an unclean smell (5
items).

Mental illness. A number of items that were either
responses to direct questions or observations by the
interviewer as to the participant's mental state were
subjected to factor analysis, and five distinct factors
resulted.

1. Whether the person was suicidal (ideation past
year or actual attempts in lifetime, or both), number
of hospitalizations in mental institutions in lifetime,
and whether the interviewer gave the interviewee a
psychiatric referral at the end of the interview;

2. Interviewer observations of respondents' delu-
sions of persecution, fame, grandeur, or control by
others, hallucinations, and somatic hallucinations
(32);

3. A 7-item self-report psychotic symptoms scale
(37);

4. Observations of respondents' confusion, inap-
propriate affect, anxiety, and depression (32); and

5. Observations of respondents' thought disorders,
perseveration, confabulation, neologisms, and poor
concentration (32).

The psychometric properties of the observational
measures for use with trained lay interviewers have
been established previously (32).

Poor physical health status. Five factors emerged
from self-reports and assessment by the interviewers.

1. Six self-report questions on current physical
functioning (such as health limitations on working)
(38) and a score by the interviewer on the normality
of his or her gait;

2. Reported pain (for example, chest pain, rating of
amount of pain experienced in last month);

3. Number of symptoms (39) and illnesses (40)
reported by the interviewee (past month and lifetime,
respectively);
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4. Number of days spent lying down in the pre-
vious month due to illness; and

5. A self-rating measure (9 items) on a 4-point
scale ranging from excellent to poor (41).

Undernutrition. Nutritional status was assessed by
three anthropometric measures and one variable based
on interviewer observation. The anthropometric meas-
ures of undernutrition were based on weight, triceps
skinfold thickness, and upper arm circumference
adjusted for age, sex, and height (42). These
reference standards were developed from data col-
lected by the National Health and Nutrition Examina-
tion Surveys (NHANES I conducted between 1971
and 1974 and NHANES II, conducted between 1976
and 1980). The three anthropometric measures
indicating undernutrition were (a) weight in the
lowest 15th percentile of the general population in
NHANES, (b) a triceps skinfold thickness measure in
the lowest 15th percentile, and (c) an upper arm
muscle area in the lowest 15th percentile (42). As an
added indicator, we used interviewer ratings of their
appearance as emaciated, thin, or normal.

Single indicators.

Demographics. We included as controls and
covariates the sociodemographic variables of age, sex
(females versus males), and monthly income. We
tested ethnicity (white versus nonwhite), but it was
not related to any of the measures of nutritional status
and thus was not included.

Sources offree food. To assess the contribution of
multiple sources of free food to nutritional status, we
asked participants about the various sources of food
they had used during the previous week. We con-
structed a single variable that was the sum of their
reported reliance on various free food sources,
including soup kitchens, pantries that give free
groceries, missions or shelters, friends, relatives, and
even garbage cans. Places requiring money, such as
restaurants and vending machines, were not included.

Results

Sample characteristics. For the present analysis,
seven women who reported being pregnant were
eliminated from the sample. In addition, those who
did not reveal their age or monthly income or did not
allow the anthropometric measures to be collected
were also deleted. Persons refusing anthropometry did
not differ from the rest of the sample on age, sex, or
income. This elimination process left a total of 457

participants (344 men, 113 women) ranging in age
from 16 to 78 years (mean age = 34 years). The
ethnic composition of the sample was 64 percent
white, 25 percent African American, 6 percent
Hispanic, 5 percent Native American, and less than 1
percent Asian or other.

Undernutrition and food sources. A greater number
of persons than would be expected in the general
population were undernourished as defined by the
objective measures (that is, more than the 15 percent
of the sample on each measure). Adjusted for age,
sex, and height, 22 percent of the sample had a
weight in the lowest 15th percentile of the general
population, 17 percent were in the lowest 15th
percentile in triceps skinfold thickness, and 21
percent were in the lowest 15th percentile in arm
muscle area. Thirty-three percent of the sample (21
percent of the women, 37 percent of the men) were
undernourished as defined by at least one of the
objective measures. In addition, 18 percent were
judged as thin or emaciated by the interviewer. Only
6 percent had weight and 4 percent triceps skinfold
thickness greater than the 85th percentile of the
general American population after adjusting for age,
sex, and height (42).
The table lists their food sources during the past

week. The most common free sources were soup
kitchens, missions or shelters, or friends. Only 6
percent of the sample did not use any free food
sources. The most common other food sources used
during the past week included a restaurant or a store.

Path model. The chart presents the path model with
all significant predictors included. Undernutrition was
significantly predicted by more drug use, fewer free
food sources, less income, and being male. Signifi-
cant correlations among the latent variables, and
significant covariances among the single-item inde-
pendent variables are also shown. Significant correla-
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Significant regression paths between undernutrition and the predictor variables in the final structural model based on data from 457
homeless adults, Los Angeles

1.101.13

3.22

IP < .05
2p <.01
3P < .001
NOTE: Regression coefficients are standardized. Latent varables are in circles, and measured vanables are in rectangles.

tions among the latent and single-item independent
variables are not shown.

Discussion

The majority of the sample participants, regardless
of the length of time that they had been homeless,
were not undernourished as defined by our objective
anthropometric criteria. Nevertheless, a greater pro-
portion of homeless adults in our sample were
undernourished than would have been expected
among a sample in the general population (42).
Undernutrition was a problem for nearly one-third of
the sample of homeless adults, regardless of whether
they had a stereotypical homeless appearance or
evidenced symptoms of mental illness.

In terms of effective service delivery, it was very
interesting that those persons who had access to and
used a wide variety of free food sources such as soup
kitchens, pantries that give free groceries, missions or
shelters, friends, relatives, or even garbage cans, were
less undernourished than those without those re-
sources or who reported no or limited use of those
sources. The quantity, quality, and accessibility of
food provided in such places may be much greater
than that obtained by persons who use sources where
they must pay for their food. The homeless also tend

to rely on food assistance facilities in emergencies as
well as a steady source of food (4). Thus, we should
ensure the continued subsidization of such food
programs, for without them many homeless persons
would go hungry (3).

In agreement with reports in the literature (1,3,4),
after controlling for other factors, we found a
relationship between lower income and undernutri-
tion, even among this sample which is already the
poorest of the poor: the homeless. Despite the fact
that persons with lower income are more likely to use
free food sources, income itself naturally has a strong
impact on homeless persons' ability to obtain enough
food. This reinforces the great need for programs that
will enhance homeless persons' job training, ability to
get food stamps, and opportunity to overcome the
obstacles to obtaining public benefits and income
supports for which they are eligible at a level
adequate to cover the costs of their monthly nutrition
requirements (43). We would also suggest employ-
ment opportunities, vocational rehabilitation, and life
skills training, which would include training in
shopping and food preparation.

Furthermore, the finding that drug abuse was one
of the major predictors of undernutrition among the
homeless suggests that their nutritional problems may
not be resolved while they continue to use drugs.
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Their nutritional problems may be compounded by
their exclusion from shelter or soup line food sources
while they are high on drugs. This result supports
prior research (6,11,13,17) and also justifies informal
reports from providers of services for the homeless
that drug users will spend their very limited amounts
of money on drugs instead of food and many other
necessities. Further, persons on drugs may not be
interested in food when they are high, and they can
lose many pounds during their "high" periods (the
exception would be being high on cannabis). We
should provide homeless drug users with vitamin and
mineral supplements, as we should do for the home-
less in general (6,44). And, we would recommend an
increase in drug treatment programs available for the
homeless, including the dually diagnosed with mental
illness and drug use.
We found that sex had an important relationship to

undernutrition. More homeless men than homeless
women were undernourished as indicated by the
objective anthropometric measures. This conflicts
with findings among homeless patients-that women
were more likely to be malnourished (13). In our
sample, the men may have evidenced worse nutri-
tional status because they were more likely to be drug
users. The males' poorer nutritional status may have
been alleviated somewhat by their significantly
greater use of free food sources (P - .001).

In contrast to drug use, alcohol use was not a
significant predictor of undernutrition in this sample.
It appears that the direct effect of alcohol on nutrition
was through its relationship with other factors.
Alcohol may also provide enough calories to keep a
person from evidencing some of the characteristics
that defined undernutrition in this study.
With respect to mental illness, despite fears about

the ability of the mentally ill to take care of them-
selves, and findings in the literature (13,15-17,25),
mental illness was not related to undernutrition. It
appears that mental illness does not impair the
homeless from obtaining enough food to eat.

In this sample, undernutrition is not related to
poorer reported health. The people in this sample
may not have had the degree of malnourishment that
is necessary before physical health is severely
impacted. In addition, our self-report measures of
physical illness may not have been sensitive enough
to detect severe levels of illness.

This study has several limitations. First, the
subjects' nutritional status was defined by an-
thropometric measures and interviewer observations.
We did not include assessments of specific signs of
nutritional deficiency, measures of more severe
malnourishment, dietary intake, including its quality

and quantity, nor of vitamin deficiencies. Second,
since availability of food sources varies with location,
our findings on the degree of undernutrition among
the homeless may not be generalizable to homeless
adults in other parts of Los Angeles or other parts of
the United States. Third, perhaps we would have
found a stronger relationship between undernutrition
and poor physical health had we included objective
measures of physical health such as findings from
physical examinations and blood tests. However,
these measures were only available for a subset of the
study participants and would have lessened the repre-
sentativeness of the sample. Fourth, since the path
model coefficients were not large, there clearly are
other important determinants of undernutrition that
we did not assess in this study. We would recom-
mend further research to discover other possible
predictors of under- and malnutrition in homeless
populations.
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